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What should the future of 
STEM education look like? 



The National Science Learning Centre recently brought 
together headteachers, teachers, academics, scientists 
and representatives from business and industry to 
discuss how to accelerate the improvements in science, 
technology, engineering and mathematics education 
that have begun in recent years. 

These improvements have contributed significantly 
to increased numbers of young people pursuing science, 
technology, engineering and maths (STEM) through 
school, college and university and into STEM-related 
careers, but concerns over skills shortages remain. 

This White Paper sets out seven recommendations 
for action which need the support of policymakers 
to sustain and further develop STEM education, thereby 
underpinning long term economic growth and ensuring 
a general public that is better able to appreciate and 
understand science. 



Recommendations for policy makers 



Recruitment and retention of specialist teachers 

• commit to sustained funding of attractive bursaries for STEM graduates to train as teachers 

• provide placements in schools and colleges for STEM undergraduates, to encourage take-up 
of initial teacher training 

• dedicate long term core funding for subject specific Continuing Professional Development (CPD) 



Career pathways 

• establish clearly defined, long term career pathways for teachers and technicians 

• require STEM teachers to be engaged in subject specific CPD throughout their careers 

• recognise schools that enable STEM teachers to engage in subject specific CPD and hold 
those that do not to account 



STEM teachers as STEM professionals 

• require STEM teachers to keep up-to-date with developments in their fields 

• support the provision of funded opportunities for partnership working, including placements, 
sabbaticals or engagement in collaborative research with universities, business and industry 



Primary science 

• ensure every primary school has access to a teacher who has specialist training in primary science 

• provide long term support for specialist training to develop primary teachers as leaders of science 



Accountability measures 

• incentivise schools and colleges to provide an enriched and enhanced STEM curriculum, including 
links with employers, quality practical experiences, and research in schools, in order to maximise 
positive impacts on pupil achievement 

• ensure national assessment includes students' abilities to solve problems, apply scientific 
principles and carry out practical work alongside their core bodies of knowledge 



Leadership and governance 

• encourage STEM teachers into strategic leadership roles in schools and colleges 

• articulate clearly to STEM businesses the benefits of employees taking active roles in school 
and college governance 

• require governors to monitor a range of accountability measures including quality of careers 
advice and progression routes to a full range of post-16 provision 



Context and careers 

• ensure all schools and colleges provide high quality, age-appropriate careers information and advice 

• embed the applications and relevance of STEM throughout the curriculum, from primary to post- 16 

• include all post-16 routes in progression measures 



Situation to date 



From the [ate 1980s to 2004, the number of students studying STEM subjects post-16 and at university 
dropped steeply prompting concerns around the quality and status of STEM education and that the UK 
would not have enough qualified scientists and engineers to compete internationally in the future. Concerns 
were raised in a House of Lords Select Committee report in 2002, and in 2003 Professor Sir Gareth Roberts 
published Set for Success, a government commissioned report that looked into ways of increasing the supply 
of people with STEM skills. 1 

Several initiatives to improve the teaching and take-up of STEM subjects followed, including the creation of 
the network of Science Learning Centres, which provide subject specific professional development for STEM 
teachers, and the establishment of the National STEM Centre. Together, these initiatives have contributed 
significantly to reversing the decline in the number of students opting to study STEM subjects in the later 
stages of their education. 

Between 2002 and 2012, the number of A level entries for 

• biology increased from 52,132 to 63,074 

• chemistry went from 36,646 to 49,234 

• physics from 31,543 to 34,509 2 
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Although progress has been steady, more needs to be done. The UK needs more scientists, technologists, 
engineers and mathematicians if it is to compete in an increasingly technological and global economy: a recent 
study by the Royal Academy of Engineering concludes that 100,000 STEM graduates a year are needed simply 
to maintain the status quo. 3 Currently in the UK, 22% of all new degrees are awarded in STEM subjects; the 
equivalent figure in China (which awards 2.6 million engineering degrees a year) is 41 %. 4 



Improving STEM education 



Recruitment and retention of specialist teachers 
The challenge 

Despite progress in recent years, still not enough STEM graduates are entering the teaching profession, meaning 
that many young people continue to be taught STEM subjects by non-specialists. According to the 2012 School 
Workforce Census only 45% of mathematics, 55% of physics and 66% of chemistry teachers have degrees in 
the subject they teach. In primary schools, the subject is largely taught by teachers with no advanced scientific 
background. Only 5.2% of all primary teachers have a science related degree. 5 

A 2012 survey found that three in ten PGCE students have not started teaching six months after qualifying 6 
and that this figure was even higher among mathematics and science trainees. In some STEM subjects, half 
of the teachers leave the profession in the first five years. 7 

The solution 

We already have experience of what works to improve recruitment. Since the introduction of a government 
initiative in partnership with the Institute of Physics to offer bursaries for teacher training to graduates with 
first or upper second class degrees, the number of such physics graduates going into teacher training has 
increased by 50% and the total number of physics graduates entering teacher training is the highest since 
records were first kept in 1979. A similar initiative operates with the Royal Society of Chemistry. Bursaries 
to encourage STEM graduates to train as teachers should continue and should be widened to include all 
STEM graduates who are prepared to undergo sufficient additional training to broaden their range of subject 
knowledge. 

Teach First is also an important development - and its recent emphasis on encouraging STEM graduates to 
enter teaching at both primary and secondary level is to be welcomed. 

Work placements that allow STEM undergraduates to work in the classroom during their degree could help 
to encourage them to think about teaching as a career. 

Retention is as important as recruitment, particularly in STEM subjects, for which many alternatives to teaching 
are available. Evidence shows that encouraging and enabling STEM teachers to engage with subject specific 
professional development such as that provided by the Science Learning Centres and the Learned Societies 
and Professional Bodies are effective in retaining talent within the system. 8 

Points for action 

• commit to sustained funding of attractive bursaries for STEM graduates to train as teachers 

• provide placements in schools and colleges for STEM undergraduates to encourage take-up of initial 
teacher training 

• dedicate long term core funding for subject specific Continuing Professional Development (CPD) 




Career pathways 



The challenge 

A teacher nearing retirement today, who has never had any other career, may have joined the profession in 
about 1970, just a year after the moon landings. Yet they will often have kept up-to-date with scientific 
developments in their own time and at their own expense. Similarly, a teacher entering the profession today 
could be in education for more than 45 years - a timespan over which we simply cannot forecast the changes 
in STEM knowledge, understanding and practice. 

The solution 

It is vital that teachers are expected and encouraged to engage with subject specific professional development 
throughout their career in order to remain up-to-date and retain enthusiasm and thirst for their subject. 
Participation in such professional development should be encouraged and supported by schools and colleges, 
with benefits understood by senior management and governors. In Scotland, there is a clear expectation that 
teachers should engage in Continuing Professional Development and record it. This is not the case in the rest 
of the UK: indeed, we know that many schools and colleges do not prioritise teachers' participation in 
subject specific CPD. 

A range of career and development pathways should be available to teachers, all of which should support 
individuals' aspirations and circumstances, including subject specialism, school or college leadership, career 
breaks or flexible working. 

Career pathways and recognition should have longevity, as in other professions such as law, medicine or 
accountancy, so providing confidence that entrants are joining a true profession and thus raising the status of 
teaching as a whole. 

Points for action 

• establish clearly defined, long term career pathways for teachers and technicians 

• require STEM teachers to be engaged in subject specific CPD throughout their careers 

• recognise schools that enable STEM teachers to engage in subject specific CPD and hold those that 
do not to account 
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STEM teachers as STEM professionals 



The challenge 

STEM teachers are scientists, technologists, engineers and mathematicians - albeit in a school or college 
setting. Without the ability to continue to develop their interest and experience, they can quickly become out 
of touch with the material that first drew them to the subject. 

The solution 

We need to give STEM teachers a clear message that they are recognised and valued as STEM professionals. 
Schools and colleges should encourage and enable STEM teachers to keep up-to-date with cutting edge 
developments in their fields through: professional development, research, work placements, sabbaticals or 
flexible working. 

Industry, universities and businesses should offer participation in research or industrial projects in ways which 
make it easy for teachers to engage, including use of social media and new technologies. Organisations like 
the National Science Learning Centre, the new network of Science Learning Partnerships, the National STEM 
Centre and the Professional Bodies should be charged with encouraging and facilitating such 'experience 
exchange' through their extensive networks. 

Points for action 

• require STEM teachers to keep up-to-date with developments in their fields 

• support the provision of funded opportunities for partnership working, including placements, sabbaticals 
or engagement in collaborative research with universities, business and industry 
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Primary science 



The challenge 

Primary science has lost value and emphasis in many primary schools, 9 particularly in England. There is low 
confidence and weak subject knowledge in relation to primary science, resulting in teaching which does not 
challenge students or develop scientific skills. 10 

The solution 

Appropriate measures must secure the fundamental role of science in English primary schools as a core subject; 
primary science education should develop curious and enquiring minds that understand the processes of 
scientific investigation and the concepts on which it is based. Students achieving well in primary science are most 
likely to continue to make good progress in further phases of education, equipping the next generation with 
the skills needed for scientific research, innovation and future economic gain. 11 

Every school must therefore have access to a primary science specialist with deep subject knowledge, secure 
pedagogical concept knowledge and leadership skills to strengthen teaching of science in primary schools and 
there should be government funding for the development of these teachers. 

Points for action 

• ensure every primary school has access to a teacher who has specialist training in primary science 

• provide long term support for specialist training to develop primary teachers as leaders of science 



Accountability measures 



The challenge 

Current accountability measures for schools and colleges can be limiting. English schools and colleges are 
subject to two principal accountability measures: performance tables and inspections. While these measures 
have had some success in improving the quality of teaching in schools, they lack nuance, and do not reflect 
the richness that an inspiring STEM education should include to increase pupils' achievements in STEM. 

Performance measures influence behaviour, and schools will focus on what is being measured, but current 
accountabilities struggle to capture the richness of a truly excellent STEM education. This can result in uninspiring 
STEM teaching, with over emphasis on learning facts at the expense of stimulating curiosity or applying scientific 
principles. As a result, young people may become disengaged from STEM, with little desire to continue it further. 

The solution 

The importance of STEM must be recognised appropriately in accountability measures, reflecting science's 
position alongside mathematics as a core subject in both primary and secondary education. 

Assessment should reflect the practical nature of STEM subjects and ensure that students have developed the 
relevant practical skills, not just learnt about them. Students should develop the research skills of hypothesis, 
observation and drawing conclusions from evidence by doing practical work. 

A single examination board, such as exists in Scotland, could help remove the competitive element between 
boards that has led in some instances to a "bite-size" approach to science teaching. 
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Accountability should use a broad range of measures and judgements to assess accurately the outcomes on 
pupils' achievements of the STEM education being offered, including: links with employers, quality of practical 
work and research in school, as well as enhancement and enrichment opportunities. 

Points for action 

• incentivise schools and colleges to provide an enriched and enhanced STEM curriculum, including links with 
employers, quality practical experiences and research in schools, in order to maximise positive impacts on 
pupil achievement 

• ensure national assessment includes students' abilities to solve problems, apply scientific principles and carry 
out practical work alongside their core bodies of knowledge 



Leadership and governance 



The challenge 

Without STEM represented in the senior management team, schools and colleges may have difficulty 
understanding how to assess and improve STEM teaching, they may not appreciate the role of extra-curricular 
activities, or have the knowledge to enable them to recruit the best STEM teachers. Neither will they be in 
a good position to provide the best advice about career opportunities in STEM. 

The solution 

More STEM teachers should be encouraged to progress to senior leadership roles in schools and colleges, as 
they can provide a valuable perspective on the benefits of strong STEM subjects not only in terms of pupils' 
achievements but also whole school ethos, culture and performance. Schools and colleges should also recognise 
the qualities that a STEM background can bring to leadership. 

Good governance is crucial. Businesses should be offered opportunities to place employees on governing bodies 
and schools should be made aware of the benefits of having scientists and technologists on their boards of 
governors. Links with employers, whether large corporations or small businesses, can add significant value 
to governance, through access to a range of skills from which schools and colleges can benefit. In addition, 
such links can significantly enrich the STEM offering through work experience, project work, greater awareness 
of apprenticeships and other career opportunities, or collaborative research. 

Governors should ensure that schools and colleges offer students a rich STEM experience, including developing 
within them the skills and knowledge required for progression to further study and STEM careers, They should 
also ensure that STEM teaching staff have the necessary resources and opportunities for professional and 
career development. 

Points for action 

• encourage STEM teachers into strategic leadership roles in schools and colleges 

• articulate clearly to STEM businesses the benefits of employees taking active roles in school and 
college governance 

• require governors to monitor a range of accountability measures including quality of careers advice 
and progression routes to a full range of post- 16 provision 
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Context and careers 



The challenge 

Students are often ill-informed about STEM careers and the opportunities to which STEM study can lead. 
They may be told, for example, that studying science will "narrow" their options in later life, whereas the exact 
opposite is true. Students may be unaware that STEM qualifications at all levels can lead to rewarding and 
varied careers, and that many businesses, small and large, offer STEM related apprenticeships. 

As successive CBI surveys have shown, many employers from all sectors welcome people with STEM 
backgrounds and qualifications because of the analytical thinking and problem solving skills a good STEM 
education helps them develop. 

The solution 

Even greater efforts must be made to ensure that all young people, parents, carers and other influencers are 
aware of the vast range of career opportunities at all levels open to those with STEM qualifications and skills. 

Too many young people remain unaware of such openings, and efforts need to be redoubled to ensure that 
schools and colleges, and those advising young people, really understand the depth of possibilities that exist. 

Age appropriate careers advice should be made available throughout the school system, including in primary 
schools. 

Increased involvement in all schools or colleges by scientists, engineers and others with STEM experience from 
universities or industry needs to become the norm. 

Schools and colleges need to be supported to understand better the opportunities available to young people 
locally and nationally, through apprentice and technician routes as well as higher education and further study. 
Progression measures must reflect all routes, with employers encouraged and recognised for providing support, 
including their own staff as role models. 

Points for action 

• ensure all schools and colleges provide high quality, age-appropriate careers information and advice 

• embed the applications and relevance of STEM throughout the curriculum, from primary to post-16 

• include all post-16 routes in progression measures 
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